A. Time-resolved full field transmission soft X-ray microscopy measurements.
direction of the incident X-rays. Local field pulses of ~3 mT strength (corresponding to a current density of 7.0×10 6 A/cm 2 ), 90 ns length and 2.5 ns rise-and-fall time were applied along the x axis on which the two disks in each pair were positioned. The electronic excitation pulses were synchronized to the X-ray pulses at ~3 MHz frequency. To obtain time-resolved x-ray images, the current pulses were delayed from 0 to 200 ns in time steps of 0.78 ns or 0.83 ns (eight times per cycle period of vortex gyration, at a frequency of 160 MHz or 150 MHz). In order to achieve adequate XMCD contrasts, ten individual images that had been measured at identical delay times were accumulated. The structural contrast was normalized to an image obtained under a saturation field.
B. Classical coupled oscillator model
In one-dimensional (1D) coupled harmonic oscillators with the corresponding linear restoring force, the coupled motions of both oscillators can be expressed by a force balance 
C. Micromagnetic simulation procedure and results
We performed micromagnetic simulations of coupled vortex gyrations under free relaxation for several pairs of Py disks of different center-to-center distances d int /(2R). We used the OOMMF code that utilizes the Landau-Lifshitz-Gilbert (LLG) equation of motion, 
D. Energy attenuation
The energy attenuation during vortex-gyration-mediated signal transfer can be represented by the ratio of the maximum amplitude of oscillation of disk 2 to that of disk 1.
On the basis of the analytical forms of 1 cos ( 2) Compared with the case of d int /(2R) = 1.05, the interaction, as discussed in the main text, is relatively weak. Thus, the frequency splitting for d int /(2R) = 1.10 is smaller than that for 1.05.
In the frequency spectra, the frequencies for both normal modes are close to each other, and thus, due to the limited experimental resolution in the present case, were not resolved.
F. Frequency splitting and energy transfer rate
A beating pattern in a simple coupled harmonic oscillator contains information on the frequency splitting caused by coupling between the individual oscillators. Thus, the frequency splitting can be determined by fitting the modulation envelopes of the vortex-core displacements in both disks (Fig. S2e) to the corresponding envelope functions, here cos( / 2) t  and sin( / 2) t  in disks 1 and 2, respectively, with the damping term exp( ) t 
G. Tunable energy transfer by varying interdistance
Since a dipolar interaction between separated magnetic disks changes with their interdistance, the frequency splitting caused by the interaction also varies with d int /(2R). 
H. Relative polarization configuration dependence
We performed micromagnetic simulations for two cases, the same and different vortex-core polarization, with the same geometry noted in Fig. S2 , and d int /(2R) = 1.05. As shown in Fig. S8 , the vortex-core gyrations were distinctly different; the energy transfer rate for the same polarization was two times slower ( ex  = 10.6 ns) than that ( ex  = 4.9 ns) for the opposite polarization.
I. Oersted field distribution generated by current flow
To generate the exciting Oersted fields, a pulse current was applied along the Cu Referencing a sample that had no Py disk beneath the long Cu electrode, we were able to confirm that the local field did not excite either disk far from the stripline electrode.
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